Early treatment with diltiazem reduces delayed cerebral vascular narrowing after subarachnoid hemorrhage.
Using a primate model of subarachnoid hemorrhage, we have demonstrated the ability of diltiazem to reduce delayed, experimental narrowing of cerebral vessels under clinically realistic conditions. Twelve monkeys were treated identically, except that six received oral diltiazem (20 mg/kg t.i.d.) starting 24 hours after a subarachnoid hemorrhage (SAH) and continuing for 5 days. Neurological examination showed that all untreated monkeys were hyperreflexic and hypotonic on the side contralateral to the SAH. Only two of the six of the diltiazem-treated monkeys had a similar deficit. Control angiograms taken before the SAH were compared with those taken 5 days later. The average vessel diameter at six standard sites in monkeys without diltiazem was 61% of control, whereas the average diameter at the same positions in the diltiazem-treated monkeys was 92% of control (P less than 0.01). In each group, the diameter of the most narrowed artery of each monkey was compared with values at the same site before SAH. The average diameter in the untreated group was 22% of control, significantly smaller than the corresponding value from the diltiazem-treated group, which was 68% (P less than 0.005). Delaying diltiazem treatment until 24 hours after hemorrhage still provides some protection, but less than that given by pretreatment with the drug. This suggests that the processes that eventually result in chronic cerebral vascular narrowing are initiated during the 24-hour period immediately after SAH. We propose that there is initially an acute, severe, calcium-dependent contraction of vascular smooth muscle and associated injury to the vessel wall, including its innervation.(ABSTRACT TRUNCATED AT 250 WORDS)